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Abstract
Purpose The education of surgical trainees should be
based on an accurate evaluation of their surgical skill
levels. In our hospital, the Objective Structured Assessment
of Technical Skills (OSATS) is used for this purpose. We
conducted this study to demonstrate the validity and
accuracy of the OSATS for assessing surgical skills in the
operating room (OR) setting.
Methods Between January, 2007 and December, 2010,
the OSATS global rating scale was used to assess several
operations in which surgical trainees participated. We
assessed ten surgical trainees who participated as the main
surgeon or first assistant, and studied the correlation
between their postgraduate year and their OSATS score.
Results The median score of the global rating scale for
each trainee improved with each year of experience. The
median scores of all trainees in postgraduate years 3, 4, and
5 were significantly different (p \ 0.001 for both the main
surgeon and first assistant roles; Kruskal–Wallis test).
Conclusion Using the OSATS global rating scale to
assess the surgical skills of trainees in the OR was feasible
and effective.
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Introduction
In Japan, the training curriculum for surgeons to be certi-
fied by the board of the Japan Surgical Society [1] contains
minimally required surgical elements. However, the actual
training programs, the skill assessment procedures, and the
feedback systems for each trainee are not described in
detail and vary among hospitals. Traditionally, the surgical
skills of trainees are assessed by the supervisor, with
feedback, in the OR [2]. In contrast to these subjective
assessments, the validity and reliability of several objective
methods of assessing surgical skills have been reported
previously [2]. The Objective Structured Assessment of
Technical Skills (OSATS) is one of these objective skill
assessments, used by the University of Toronto since the
1990s [3, 4]. The OSATS is an examination using bench
model simulation, which consists of two components: an
operation-specific checklist and a global rating scale. Both
of these methods were reported to be proportional to the
maturity of surgical skills. In particular, the global rating
scale is a common method of evaluation, not limited to any
specific procedures, which consists of seven evaluation
items scored on a 5-point scale. In other words, the global
rating scale can be applied to any other skill assessment.
The OSATS can provide valuable information, but when
done as an off-the-job examination, it requires a lot of
effort and a budget outside that for daily medical practices.
Therefore, we attempted to apply the global rating scale to
assess the surgical skills of trainees during actual opera-
tions and started a training program based on this method
in 2007. We describe our method of skill assessment and
present data to validate its effectiveness.
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Methods
We surveyed all operations, in which postgraduate year 3,
4, and 5 surgical trainees participated as the main surgeon
or as the first assistant in Hiroshima City Asa Hospital,
between January, 2007 and December, 2010. The surgical
skills were evaluated using the global rating scale of the
OSATS (Fig. 1).
Operations were classified according to whether the
trainee was acting as the surgeon or the first assistant and
were based on the level of difficulty of the surgical pro-
cedure. The surgical procedures were arbitrarily classified
into three groups (Table 1). The scores of each trainee
evaluated with the global rating scale were collected and
studied in relation to each postgraduate year.
Evaluations were carried out by staff surgeons who
participated in the operation in a supervisory role, rather
than as a third-party evaluator who watched the operation
or its video, because the main purpose of our method was
to educate based on feedback, rather than to simply eval-
uate. To ensure objectivity of the evaluation, before start-
ing this assessment system, all evaluators watched three
videos of laparoscopic cholecystectomy being performed
by three different trainees, and made a standard matching
of the scores.
The scores of each trainee were analyzed as the median
during each of nine terms, being the first term (from April
to July), second term (from August to November), and
third term (from December to March) in each postgraduate
year. To examine the correlation between the postgraduate
Fig. 1 The global rating scale used in the Objective Structured
Assessment of Technical Skills (OSATS) [2], which we used to score
the skills of each surgical trainee in performing or assisting in real
operations. Full marks are 35 points on 7 items and 30 points on 6
items, respectively, as a surgeon and as an assistant (in the case of
assistant, ‘Use of Assistant’ is excluded from the scoring)
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year and the surgical skill evaluated by the global rating
scale, the scores in the second term of each year were
statistically analyzed as follows: The Kruskal–Wallis test
was used to compare the three groups and the Mann–
Whitney U test was used to compare differences between
two groups. Analyses were performed using the SPSS
software application and p values \0.05 and 0.05/3 were
considered to indicate significance.
Results
During the period of this study, ten surgical trainees in our
hospital participated in 4240 operations; as the main sur-
geon in 757 and as the first assistant in 888. Their skills
were assessed by the global rating scale. Figures 2 and 3
show the median scores of the global rating scale for each
trainee. Figure 2 presents median scores of the operations
of low and intermediate difficulty for the surgeon, and
Fig. 3 presents all of the operations assessed when the
trainee was acting as the first assistant. There was a ten-
dency toward a positive correlation between the global
rating scale and the postgraduate year. The same correla-
tion was demonstrated for other periods, but we arbitrarily
chose the middle 4 months to reflect our analysis.
Figure 4 shows box-plots of the global rating scale of
the trainees during the middle periods of postgraduate
years 3, 4 and 5, independently for when they acted as the
surgeon or as the first assistant. The scores calculated using
the global rating scale increased significantly with each
postgraduate year (p \ 0.001 for both the operator and first
assistant roles; Kruskal–Wallis test).
Discussion
The Objective Structured Assessment of Technical Skills
(OSATS) is a multi-station performance-based examina-
tion of surgical skills, first used by the University of
Toronto in the 1990s. Stations involve bench model sim-
ulations of surgical procedures appropriate to general sur-
gery. Eight 15-min stations are used for the examination,
including the excision of a skin lesion, the insertion of a
T-tube, abdominal wall closure, hand-sewn bowel anasto-
mosis, stapled bowel anastomosis, control of inferior vena
cava (IVC) hemorrhage, pyloroplasty, and tracheostomy.
The examiners mark the performances using two evalua-
tion tools: an operation-specific checklist and a global
rating scale. Reznick et al. reported that both the checklist
assessment and global rating scale improved with the
number of postgraduate years [3].
Table 1 Example of the operation classification according to the
degree of difficulty




Appendectomy (open or lap.)
Inguinal hernioplasty
Intermediate Open lung surgery (such as lobectomy)
Open distal gastrectomy





Lobectomy of lung (VATS)
Open or lap. total gastrectomy
Lap. distal gastrectomy
Lap. colectomy
Open or lap. proctectomy
Hepatectomy
Pancreatoduodenectomy
Fig. 2 Changes in the global rating scale for each trainee as a
surgeon. Above low difficulty, below intermediate difficulty
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Although this objective and off-the-job examination is
useful and avoids potential harm to patients, it has not been
used widely, because it requires extra staff, surgical
instruments, time, and costs. Therefore, we applied this
assessment to real operations performed from January,
2007 onward, easily and objectively without any special
preparations. Because the global rating scale assessments
are not limited to a specific procedure, our method can be
applied to various kinds of surgery.
After the completion of each operation in our hospital,
the supervisor evaluated the trainees’ surgical skills using
the global rating scale, and entered the results into a
database, sometimes with debriefing, as soon as possible.
The database is easy to add to and to reference, so we think
it is a useful method for providing feedback to surgical
trainees. In the medium and long term, it is also easy to
show the trainee their learning curve by extracting data
from that database. In our hospital, the changes in scores
were discussed with each trainee every 6 months, to ensure
they were progressing and thus, keeping them motivated.
We demonstrated positive correlations between the
postgraduate year and the scores obtained with the global
rating scale. Traditionally, blood loss and operation time
have been used as a measure of surgical skills; however,
these values differ on a case-by-case basis, depending on
the patient background or other circumstances, and cannot
be used to assess the surgical skills of assistants. This study
shows the effectiveness of the new OSATS method.
The limitations and problems of the OSATS method are
as follows. First, differences in the scores may be caused
by the assessments being carried out by different evalua-
tors. Before we started this objective assessment, all eval-
uators watched the same video of an operation, which they
assessed to help standardize the scoring; however, the
standardization was not rechecked afterwards, for example,
if an evaluator was transferred to another hospital and a
new evaluator came to our hospital. Nevertheless, the
Fig. 3 Changes in the global rating scale for each trainee as a first
assistant. Above low difficulty, middle intermediate difficulty, below
high difficulty
Fig. 4 Correlation between the postgraduate year and the score. The
scores were compared among the second terms of postgraduate years
3, 4, and 5. Above as a surgeon. Below as a first assistant. The
differences in the scores of these three groups were significant
(Kruskal–Wallis test, \0.001 and \0.001, respectively)
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evaluator’s bias seemed to have limited influence on the
scores, because the operation supervisor for each trainee is
different for each operation in our hospital, so various
evaluators assess the surgical skills of each trainee, which
reduces this bias. In this study, 12 evaluators assessed 10
surgical trainees. Second, the fact that the evaluators
already knew which postgraduate year group the trainee
belonged to may have biased the scores. Figures 2 and 3
show clear differences among the trainees, and indicate a
positive correlation between the score and the postgraduate
year at an individual level. This demonstrates that adequate
estimation was done, regardless of the postgraduate year.
Moreover, the bias might be critical for the certifying
examination, but the main purpose of our method was
education based on accurate and timely feedback, so this
was not a serious problem from an educational point of
view. Third, some operations were not assessed. In fact,
only 40 % of operations that trainees participated in were
assessed and some of the operations were not evaluated in a
timely manner. Prompt evaluations are necessary for pre-
cise assessment and appropriate feedback. Our solution to
this problem lay in the comprehensive database for all
surgical cases, which included patient profiles, risk
assessments for perioperative complications, surgical
records, morbidities based on the Clavien–Dindo classifi-
cation [5], pathological findings, prognosis, clinical trial
registrations, interest in cases, and so on. We integrated the
skill assessment into this comprehensive database 2 years
ago, following which the ratio of missed skill assessments
decreased remarkably. In 2011, more than 90 % of the
operations were evaluated. Fourth, problems arise when
one surgical trainee has much better or much poorer skills
than other surgical trainees and there was a tendency for
the surgical trainees with higher scores on the skill
assessment to have had more experience as the surgeon,
whereas those with lower scores were likely to have had
more experience as an assistant. Skill assessments based on
the level of difficulty, as an experiment, may be useful for
stepwise education. For example, a trainee who achieved a
very high score as the main surgeon of an operation with
low difficulty, or as the first assistant of an operation with
intermediate or high difficulty, should then be regarded as
competent to be the main surgeon of an operation with
intermediate difficulty. However, we have not yet made
changes to the training program based on the global rating
scale, because very few surgical trainees have been eval-
uated by this method. More data need to be accumulated
and the skills of many more trainees need assessment for us
to establish a training program that is appropriate for the
trainee’s global rating scale. Finally, our evaluation method
mainly aims to evaluate technical performance, but does
not reflect the impact of non-technical skills such as deci-
sion making, communication, leadership, and so on. The
reason for this is that the global rating scale of OSATS was
started for bench model examination or living animal
examination. However, non-technical skills are as important
as technical skills and recent reports document that an
assessment or scoring system for non-technical performance
is useful [6–8]. Non-technical-skill evaluation could be
added to our method potentially, because both the evaluation
and the modified global rating scale of OSATS are premises
for using in OR. Adding the non-technical-skill evaluation to
our evaluation system is the next challenge for a more
precise evaluation of a trainee’s performance in actual
operations.
In conclusion, our skill assessment method, using the
global rating scale of the OSATS in an on-the-job manner,
is validated by the fact that the scores improved with
advances in postgraduate years. Although this method has
some problems and limitations, we believe it has a positive
impact on the education of surgical trainees.
Open Access This article is distributed under the terms of the
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